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Pursuant to the directives of paper No. 22 (filed 1/3/03), claims 4, 6-8 have been amended, 
claims 24-25 cancelled, and claims 35-46 added. (Receipt of the "supplemental reply" 
filed 1/23/03 is also acknowledged). Claims 1, 2, 4-8, 11-23, 26-46 are pending. 
Applicants' arguments filed 1/3/03 have been considered and found persuasive in part. The 
rejection of claims 5, 6 and 21 under 35 U.S.C. §112, 1st paragraph is withdrawn. 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it in such full, clear, concise and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his in\'ention. 

Claims 7, 8, 37, 40 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

As indicated previously, enablement is lacking for the claimed invention. As stated in Ex 
parte Fonnan (230 USPQ 546, 1986) and In re Wands ( 8 USPQ2d 1400, Fed. Cir., 1988) 
the factors to consider in evaluating the need (or absence of need) for "undue 
experimentation" are the following: quantity of experimentation necessary, amount of 
direction or guidance presented, presence or absence of working examples, nature of the 
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invention, state of the prior art, relative skill of those in that art, predictability or 
unpredictability of the art, and breadth of the claims. See also Enzo Biochem v. Calgene 
( 52 USPQ2d 1 129, 2000), and Plant Genetic Systems N. V. v. DeKalb Genetics Corp (65 
USPQ2d 1452 2003). 



Nature of the invention : The claims are drawn to compounds, pharmaceutical compositions, 
and therapeutic methods of use. The compounds are asserted to antagonize a, , , and Ps 
integrins. The method claims are drawn to treatment of patients who are afflicted with 
any of the following diseases/disorders: angiogenic disorders, "thrombosis", myocardial 
infarct, coronary heart disease, arteriosclerosis, tumors, osteoporosis, inflammation, or 
"infections". The nature of the "infections" is not specified but could potentially include 
diseases resulting from a bacterial infection, such as one of the following: Anthrax, Bovine 
Spongiform, Encephalopathy (BSE), Chicken Pox, Cholera, Conjunctivitis, 
Creutzfeldt-Jakob Disease, Polio, Nosocomial Infections, Otitis Media, Pelvic Inflammatory 
disease. Plague, Pneumonia, Dengue Fever, Elephantiasis, Encephalitis, Fifth's Disease, 
Rabies, Rheumatic Fever, Roseola, Rubella, Sexually Transmitted diseases, Helicobacter 
Pylori, Smallpox, Strep Throat, septicemia, sickle cell anemia, ulcers, Tetanus, Toxic Shock 
Syndrome, Lassa Fever, Leprosy, Lyme Disease, Typhoid Fever, Measles, Meningitis, 
Trachoma, Toxoplasmosis, Tuberculosis, Whooping Cough, and Yellow Fever, In 
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addition to the foregoing, viral infections (e.g., hepatitis, HIV, picomavirus) and fungal 
infections (e.g., Candida albicans) would be included. Diseases resulting from parasitic 
infections would also be included, such as malaria, trypanosomiasis, schistosomiasis, 
onchocerciasis, leishmaniasis, amebiasis, ascariasis, babesiosis, balantidiasis, enterobius, 
fiarisis, blood flukes, giaridasis, hookworm, strongyloidiasis, tapeworm, toxoplasmosis, 
trichinosis, and trichuriasis. 



State of the prior art : 

The term "integrin" refers to a large family of heterodimeric adhesion molecules composed 
of alpha and Z?e/a-subunits; integrins play important roles in cell adhesion and migration, 
signal tmasduction and gene expression. Integrins are important for various biological 
functions including enbryonic development, cell growth, cell death and differentiation, and 
immune responses. Because of the foregoing, integrin antagonism constitutes an area of 
research which might, at some point in the future, result in effective therapeutic methods. 
However, there is no evidence of record that antagonists of theam^pj or a,P3 integrin can 
be used to treat ill patients who are afflicted with thrombolytic disorders, myocardial infarct, 
coronary heart disease, arteriosclerosis, cancer, osteoporosis, inflammatory disorders, or 
infections. 
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Relative skill of practitioners in the relevant arts : The level of skill required to practice the 
claimed invention is quite high. Research expense in both biochemistry and organic 
chemistry would be required. In addition, since the method claims are drawn to therapeutic 
methods, clinical expertise in each of the following would be required: oncology, 
immunology, allergies, infectious disease, cardiology and orthopedics. 

Presence or absence of working examples : In a declaration filed 8/1/01 (part of paper No. 
13), data is provided on three compounds. The compounds of examples 1 -3 (page 22) were 
found to compete with biotinylated vitronectin for binding to placental tissue /// vitro. No 
experiments were undertaken which provide direct evidence that the compounds can be used 
to treat any of the diseases which are listed in claims 7-8, and if so, what would have been 
the expected versus actual results of an in vivo test. Thus, the nexus of in vitro 

data/experiments to expected /// vivo results appears to be lacking. 

Amount of direction or guidance presented : The specification provides no guidance or 
direction about how to treat an ill patient who has been stricken w ith any of the following: 
thrombolytic disorders, myocardial infarct, coronary heart disease, arteriosclerosis, cancer, 
osteoporosis, inflammatory disorders, or infections. The specification does not 

demonstrate successful treatment of any one of these disorders, nor would the skilled artisan 
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expect the treatment regimens to be the same for each of these. One would expect very 
different treatment regimens for each of the cited disorders, and the specification does not 
provide direction for how to treat even one of them. 

Breadth of the claims : It is not being argued that the breadth of the claims that are drawn 
to compounds per se is "undue"; however, the method claims (claims 7-8) do encompass a 
considerable range of pharmacological activities. Given the complexities of the various 
diseases recited, the breadth is quite considerable, and not adequately supported by the in 
vitro data provided such that an a priori expectation of success is present. 

Predictability or unpredictability of the art : 

As indicated above, success in the treatment of the disorders recited in claims 6-7 cannot 
be "predicted". To begin with, consider the following reference: Haubner {J. Am. Chem. 
.S'oc. 118, 7881, 1996). This article discloses (table 2) two compounds which failed to 
inhibit fibrinogen binding to the 0Ci„,Pi receptor, and vitronectin binding to the the a^^p3 
receptor. The reference also discloses (p. 7882, col 2) that replacement of glycine with 
alanine in RGD results in a "drastic loss" of activity. As indicated above, it is stipulated 
that angiogenesis will be inhibited by the claimed compounds, and proliferation of tumor 
cells as well. Inhibition, however, does not equate w ith a therapy per sc. For a therapy 




• 
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to be '^successful", the patient's condition must improve perceptibly. Inhibition of 
angiogenesis and of tumor cell proliferation /// vitro does not provide an adequate basis for 
concluding that such therapeutic success will be achieved. No reference has been made 
of record which shows that an avP3 antagonist is effective to treat cancer in patients. 
Structure/activity relationships are unpredictable in the case of ligand^integrin interactions, 
and the degree of ayP^ antagonism by the claimed compounds may well be less than that of 
hypothetical compound. As indicated above, minor changes in structure can lead to 
complete loss of activity. While complete loss of activity is not being asserted, at least in 
the case of a^^^ antagonism, some loss of activity may have occurred in making the 
transition from a hypothetical compound to the claimed compounds. In addition to the 
matter of unpredictability in the case of avP3 antagonism, there is also the matter of 
bioavailability/pharmacokinetics, and xenobiotic metabolism. These parameters will all 
change (in unpredictable ways) with structure of the compounds. Consider also the 



Nicosia {American Journal of Pathology 138 (4) 829-33, 1991) discloses that the 
peptide GRGDS is effective to inhibit angiogenesis, but that if the aspartic acid side 
chain is extended by just one methylene group, loss of activity results. Thus, the 
conclusion is that structure/activity relationships are "unpredictable" where 
angiogenesis inhibition is concerned. 

Belo {Inflammation 25 (2) 91-6, 2001) discloses that thalidomide inhibited 
angiogenesis in mice, but failed to inhibit tumor growth in the same mouse strain. 



following: 
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• Mundhenke, "Tissue examination to monitor antiangiogenic therapy: a phase I cHnical 
trial with endostatin" {Clinical Cancer Research 7(11) 3366-74, 2001) disclosed the 
results of a phase I clinical trial with endostatin, which is an angiogenesis inhibitor. 
The result is that the endostatin was not particularly effective in treating cancer 
patients. 

Pignatelli {Human Patholog}^ 23 (10) 1 159-66, 1992) discloses that in breast 
carcinomas, expression of integrins is downregulated. This tends to suggest that 
if one makes "static" assumptions about the level of expression of integrins on tumor 
cells, an "unpredictable" outcome is likely. 

Thus, one can conclude from the foregoing references that not only is it true that 
structure/activity relationships are "unpredictable" where angiogenesis inhibition is 
concerned, but in addition, even if angiogenesis can be achieved by a given compound "Z", 
success in the reduction of tumor volumes by the compound "Z" /// vivo is "unpredictable". 

The following references discuss the matter of various attempts by oncologists to treat 
cancer: Viallet {Lung Cancer 15 (3) 261-11), 1996); Kemeny {Seminars in Oncology- 21 (4 
Suppl 7) 67-75, 1994); Newton {Expert Opinion on Investigational Drugs 9 (12) 281 5-29, 
2000); Giese {iournal of Cancer Research and Clinical Oncology- 127 (4) 217-25, 2001); 
Garattini {European Journal of Cancer 37 Suppl 8 S128-47, 2001); Ragnhammar {Acta 
Oncologica 40 (2-3) 282-308, 2001). As is evident, attempts to treat cancer using agents 
which have exhibited /// vitro activity leads to "unpredictable" results. In addition, 

Bochm-Viswanathan {International Journal of Molecular Medicine 4 (4) 413-7, 1999) 
suggests that inhibition of angiogenesis offers the potential to effectively treat patients 
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afflicted with cancer, but that so far success in humans has proven elusive. Thus, while 
offering hope for the future, the reference (Boehm-Viswanathan) indicates that at the time 
of the invention (8/23/97), administration of angiogenesis inhibitors to humans suffering 
from cancer would have produced ''unpredictable" results. 

With respect to the matter of inflammation, appHcants have presented no arguments to 
support their assertion that if a physiologist inhibits an integrin in a patient suffering 
inflammation, one can confidently "predict'* therapeutic success. Consider, however, the 
following reference: 

TheienB. E. {Jounml of Clinical Investigation 107 (8) 995-1006,2001) compared 
the ability of anti-VLA-4 to regulate proteolipid protein (PLP) 139-1 51 -induced 
R-EAE when administered either before or after disease onset. Preclinical 
administration of anti-VLA-4 either to naive recipients of primed encephalitogenic T 
cells or to mice 1 week after peptide priming, i.e., before clinical disease onset, 
inhibited the onset and severity of clinical disease. In contrast, Ab treatment either 
at the peak of acute disease or during remission exacerbated disease relapses and 
increased the accumulation of CD4(+) T cells in the CNS. Most significantly, 
anti-VLA-4 treatment either before or during ongoing R-EAE enhanced Thl responses 
to both the priming peptide and endogenous myelin epitopes released secondary to 
acute tissue damage. Collectively, these results suggest that treatment with anti-VLA-4 
Ab may be problematic in treating established autoimmune diseases such as MS. 
Accordingly, one cannot predict success in the treatment of inflammation based on the 
propensity of a compound to antagonize intcgrins, 

• The method claims are drawn (in part) to a method of treating a disease which is, or 
results from "excessive platelet aggregration". One can look to the literature on 
thrombin antagonists for insight into the extent to which in vitro data correlates w ith 
efficacy in the treatment of thrombin-mediated disorders. As it happens, the 
outcome of therapy of thrombin-mediated disorders is often unpredictable, and docs 
not necessarily correlate with in vitro activity. For example, Stcinmetzer, T. ct aK 
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{Expert Opinion on Investigational Drugs 10 845-64, 2001) discloses (e.g., abstract) 
that there are thrombin-mediated illnesses for which heparin, warfarin and aspirin are 
ineffective, even though these compounds exhibit antithrombic activity. The 
reference also discloses (page 857, col 2, last sentence) that there exists at least one 
compound which is an effective thrombin inhibitor in vitro, but is not effective in 
vivo. Moving onto another reference, Rutsch, W. et al {European Heart Journal 
19 Suppl K, Kl 1-K17, 1998) and Oldgren J. et al. {European Heart Journal 20 
1657-66, 1999) both convey that antithrombic compounds are not always effective 
in treating ill patients that are afflicted with thrombin-mediated disorders. Claim 
7 is drawn to treatment of disorders resulting from excessive thrombosis; one can 
where such disorders are concerned, extrapolation from a result obtained in vitro can 
lead to an "unpredictable" result when attempted in an ill patient. 

The response filed 1/3/03 makes reference to a footnote in Brooks P. C. {Science 264 
(5158) 569-71, 1994). This footnote is merely a statement that a verbal disclosure took 
place at some point in the past. The examiner does not dispute that a verbal statement 
took place in the past regarding angiogensis and restenosis, but the question is what was 
contained within that statement, more specifically what was the evidence? As a follow- 
up to applicants' previous assertions regarding the footnote in question, applicants have 
provided a copy of a document w hich bears the name of James Woody. There is, how ever, 
no evidence that J. Woody is aware of the existence of this document, or that J, Woody had 
any role in its creation. As it happens, no applicant or scientist or attorney (or registered 
representative) has made any assertions regarding the validity of any of the infonnation 
contained in this document. The document provided only proves that someone had access 
to a computer and a laser printer. Accordingly, with one exception, the document carries 
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no evidentiary weight. The one exception is the assertion that a study was undertaken on 
2100 patients. Applicants' representative has attested to the validity of this particular 
assertion. Applicants' representative has also stated that he believes that some unspecified 
benefit accrued to an unspecified number of patients who had received an unspecified dose 
of 7E3 under unspecified conditions. The personal beUef of applicants' representative with 
regard to these unspecified benefits is regarded as genuine, but is of no probative value 
inasmuch as there is no evidence (to which a qualified person has attested) to support it. 

In the event that applicants' representative were to attest to the validity of all statements 
contained in the document at issue, various questions would arise. First, the statement 
that 2100 patients took part in the study is not meaningful in and of itself Suppose that 
a physician were to read in a journal that a given study was carried out on e.g., 4,999 patients 
with regard to the treatment of a given disease "X". And suppose further that this physician 
happened to have a patient who was afflicted with disease "X", and that this physician had 
treated this one patient. The physician could then assert that he took part in a study that 
was conducted on 5000 patients. But in this case, the number 5000 would not be 

particularly meaningful. What matters, in part, is what is the success rate versus the failure 
rate, and what statistically significant results were obtained? On the subject of 

statistical analysis, consider the follow ing. Each of the following references discusses the 
issue of statistical analysis, and more importantly the issue of artifacts or invalid conclusions 
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that can be drawn from an inadequate experimental design, or flawed assumption: 

Ludbrook (Clinical and Experimental Pharmacology' and Physiology 28 (5-6) 
488-92,2001) 

Bryant {Pediatric Allergy and Immunology^ 9 (3) 108-15,1 998) 

Bezeau {Journal of Clinical and Experimental Neuropsychology^ 23 (3) 399-406, 
2001) 

Bolton {Journal of Clinical Pharmacology^ 38 (5) 408-12, 1998) 
Willenheimer {Progress in Cardiovascular Diseases 44 (3) 155-67, 2001) 
Chung {Plastic and Reconstructive Surgeiy 109 (1) 1-6, 2002) 
Atkinson {Chronobiology^ International 18 (6) 1041-53, 2001). 
As it happens, applicants ha\ e yet to provide any discussion of the statistical methods which 
may have been used by J, Woody. Consider also the following, which pertain to 

restenosis specifically: 

• Gibson C. M. {Journal of the American College of Cardiology 32 (1) 28-34, 1998) 
investigated the effects of tirofiban versus placebo on the incidence of adverse cardiac 
outcomes and coronary artery restenosis at 6 months. Gibson found a beneficial 
effect at a period seven days post- angioplasty, but after 6 months, the benefit ceased 
to be statistically significant. 

Huckle W. R. {Circulation 103 (14) 1899-905, 2001) studied the effects of the 
endothelin antagonist L-749,329 in an animal model of angioplasty. Huckle 
discloses that after 28 days of administration, mean neointimal thickness in the 
L-749,329-treatcd group was reduced by 9.0% compared with vehicle-treated 
controls, but that this effect was not statistically significant (P=0.13). 

• Veinot J P {Canadian Journal of Cardiology 12 (1 ) 65-70, 1996) undertook a study 
on the efficacy of the HMGCoA reductase inhibitor lovastatin as a therapeutic agent 
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for coronary arterial restenosis post-balloon angioplasty. The amounts of arterial 
injury and neointimal thickening were quantitated. A series of linear regression 
models was used to control for the degree of injury. It was found that the reduction 
of neointimal thickness for the lovastatin group compared with the control animals 
was 0.08 mm, a statistically significant result (P < 0.05). At the same time, 
however, the authors concluded that although lovastatin produced a statistically 
significant decrease in neointimal thickness post-balloon angioplasty, when 
extrapolated to angiographical end-points, the differences would not be clinically 
significant. These data suggest that lovastatin may be of marginal use in humans for 
limiting restenosis . 

Thus, in view of the foregoing (Gibson, Huckle, Veinot), the physiological changes 
following 

an attempted therapy of restenosis may appear on the surface to be "beneficial", but on closer 
inspection may actually be of no significance statistically. Or perhaps the physiological 
changes will be statistically significant at one point in time, only to become statistically 
insignificant at a later time. Or the observed physiological changes may be statistically 
significant, but not "predictive" of therapeutic efficacy. Each of the scientists in these 
references went much further in their analysis than was done in the sparse document which 
has been attributed to J. Woody. Thus, in the event that applicants' representative or a 
qualified scientist were to attest to the vahdity of the statements presented in the document 
which has been attributed to J. Woody, various questions would arise about the nature of 
the "benefit" which was alleged to have occurred with an unspecified number of patients. 
Given the dearth of information provided, no conclusions can be drawn with respect to the 
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document in question. 

Next, applicants have offered a quote from Fujikawa v Waattanasin (39 USPQ 2d 1895, 
1 996) and have argued that this decision confers "immunity" from enablement rejections that 
have been directed at therapeutic method claims or pharmaceutical composition claims. 
In the cited passage, it stated that there must be a "sufficient correlation" between the [in 
vitro] tests and the asserted pharmacological activity. The examiner asserts, however, 
that in the instant case, there is no such "sufficient correlation". In Fujikawa v 

Waattanasin, the serial numbers of the pplications at issue are not disclosed in the opinion, 
but it appears that application Fujikawa's application may have been 07/233,752. 
Application 07/631092 is a continuation of 07/233,752; application 07/631092 issued as 
USP 5,872,130. According to the opinion, the claims at issue were drawn to (a) compounds 
and (b) a method of inhibiting cholesterol biosynthesis in humans. As is evident from 
the opinion, as well as from the text of USP 5,872,130, evidence was presented which 
supported the conclusion that the compounds could inhibit cholesterol biosynthesis. The 
exact claims at issue are not presented in the opinion, but it appears that there were no claims 
drawn to therapeutic methods. Accordingly, Fujikawa v Waattanasin is not especially 
relevant to the instant case. Were the instant claims drawn to a method of inhibiting 
angiogenesis, or to a method of inhibiting platelet aggregation, or to a method of inhibiting 
growth of tumor cells, then Fujikawa v Waattanasin would be relevant. However, the 



# 
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claims are instead drawn to therapeutic methods. Thus, Fujikawa v Waattanasin does not 
support applicants position that the (rejected) claims are enabled. 

Applicants have also argued that Cross v lizuka supports the proposition that a "necessary" 
correlation between /// vitro and /// vivo results is not required. However, in no w^ay is 
this phrase stated or imphed. As indicated previously, the key issue in Cross v lizuka 
pertained to a determination of the proper priority date for each application. While claim 
8 of USP 4,602,016 is drawn to a "pharmaceutical composition", and claim 40 of USP 
4,632,934 is drawn to therapeutic methods, as stated on page 741 of the opinion, the sole 
"phantom" count of the interference was drawn to compounds per se. Thus, the issue 
before the Court was not whether a claim drawn to a method of treating a disease in an 
animal (or human) is enabled; the Court assessed issues pertaining to claim that was drawn 
to a compound per se. This does not address the issue of whether a therapeutic method 
claim would be enabled. Neither party presented evidence that extrapolation from 
thromboxane synthetase inhibition in vitro to treatment of a human disease (e.g., 
thrombosis, ischaemic heart disease, stroke, migraine, or vascular complications of diabetes) 
is "unpredictable". Thus, Cross v lizuka does not support the proposition that where an 
applicant provides in vitro data, and concommitantly asserts therapeutic efficacy based on 
that /// vitro data, therapeutic method claims arc thereby enabled. In support of their 
position, applicants have pointed to the following passage from Cross v lizuka (224 USPQ 
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740): 



/// vitro testing permits an investigator to establish the rank order of compounds with 
respect to the particular pharmacological activity, i.e., to determine the relative potency 
of the compounds. Compounds having the highest ranking or potency are then selected 
for further testing in vivo. Presumably this is the accepted practice in the 
pharmaceutical industry inasmuch as Cross has not proferred any evidence refuting this 
testimony of Dr. Ramwell, and we note that this practice has an inherent logical 
persuasiveness. In vitro testing, in general, is relatively less complex, less time 
consuming, and less expensive than /// vivo testing. Moreover, in vitro results with 
respect to the particular pharmacological activity are generally predictive of in vivo test 
results, i.e., there is a reasonable correlation therebetween. Were this not so, the testing 
procedures of the pharmaceutical industry would not be as they are. lizuka has not 
urged, and rightly so, that there is an invariable exact correlation between in vitro test 
results and in vivo test results. Rather, lizuka's position is that successful in vitro 
testing for a particular pharmacological activity establishes a significant probability that 
in vivo testing for this particular pharmacological activity will be successful. 

The reality is that in Cross v lizuka, neither of the litigants offered any evidence that 
extrapolation from thromboxane synthetase inhibition /// vitro to treatment of a human 
disease (e.g., thrombosis, ischaemic heart disease, stroke, migraine, or vascular 
complications of diabetes) produces "unpredictable" results. In fact, neither side even 
asserted that there might be unpredictability. In a patent litigation proceeding, the Court 
weighs the arguments of both sides, and considers its own assessment of prior case law. If 
both sides in the dispute stipulate that a given scientific proposition is true, the Court has no 
reason to undertake its own research to determine if perhaps the scientific proposition in 
question is not true. Courts are in the business of resolving disputes between two parties. 



They arc not in the business of creating disagreements where none previously existed. 



# 
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This is particularly true where questions of "fact" are concerned (as opposed to questions 
purely of law). In Cross v lizuka, both sides had good reason to abstain from arguing that 
thromboxane synthetase inhibition /// vitro did not "predict" therapeutic efficacy. Such 
an argument would have constituted evidence of non-enablement of the method claims of the 
"prevailing" party. Both sides had good reason to abstain from setting forth such an 
argument. Accordingly, all that one can really take from Cross v lizuka is the proposition 
that if neither party to a litigation argues that /// vitro test results fail to predict therapeutic 
efficacy, then the overseeing judges have no reason to conclude otherwise. Suppose, 
for the sake of argument, that in the instant case (a) the examiner had abstained from 
imposing an enablement rejection, but that (b) a §103 rejection had been imposed, which 
applicants appealed, first to the BPAI, then to the CAFC. Under such a scenario, it is 
unlikely that the CAFC would argue that enablement of the therapeutic method claims is 
lacking. Such an outcome would be consistent with the conclusions derived from Cross 
V lizuka. At the same time, however, Cross v lizuka does not preempt later court cases 
which support a finding of non-enablement in cases where assertions and evidence of such 
have been presented. Thus, Cross v lizuka docs not confer upon applicants any sort of 
"immunity" from enablement rejections. 

Applicants have also cited /// re Brana, but have offered no specific quote. It is not 
clear exactly what point applicants arc attempting to make with respect to Brana, or how the 
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case is supposed to be relevant to the enablement issue at hand. If applicants believe 
Brana to be relevant, it is suggested that applicants point to the passage from which they 
would like to draw inference. 

Next, applicants have pointed to the references cited by the examiner which pertain to 
absence of a correlation between in vitro activity, and physiological activity [Torscllo 
(Endocrinolog)^ 143 (5) 1968, 2002); McFadyen {Journal of Peptide Research (2000 Mar) 
55 (3) 255-61); Keith {Pharmacology^ 53(3) 377-84,1998); Xiao (5/oc/ie/;//5/o' 40, 2860, 
2001); Lunec, {Melanoma Research (1992 May) 2(1)5-12)], Applicants have argued 
that these references are irrelevant because they don't discuss integrins specifically. 
However, it depends on how broadly one poses the question of unpredictability. In a 
broad sense, the questions are (a) to what extent can one extrapolate from results obtained 
in a test tube or a petri dish to a physiological activity, and (b) if such physiological activity 
can be demonstrated, can one extrapolate from that physiological activity to a real, genuine 
therapeutic benefit to seriously ill patients? The references cited by the examiner 

(Torscllo, McFadyen, Keith, Xiao, Lunec) cast significant doubt on the first of these two 
extrapolations. And the second extrapolation produces results that are even more 
unpredictable than the first. As it happens, integrins are a subcategory of receptors; 
there arc common mechanisms which receptor-bearing cells use to communicate with other 
cells. It is true that these references do not provide definitive proof that applicants' 
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compounds will not be effective to treat human disease. 



But definitive proof is not 



required. 



What is required is evidence of unpredictability. 



These references do 



provide a degree of support to the assertion that in vitro results obtained on receptors, 
integrins or otherwise do not correlate with therapeutic efficacy. 

Applicants have next argued that even if it is true that a scientist would not know how to 
practice a given claimed invention until many years had passed, and much more research had 
been done, the reality of this is not sufficient to justify the imposition of an enablement 
rejection. In support of this, applicants have pointed to In re Brana, where the concept is set 
forth that compounds (which are asserted to be therapeutically effective) become "useful" 
well before they are ready to be administered to humans. The first point is that the 
claimed compounds, like all other organic compounds, can be administered to a human the 
moment they are synthesized, irrespective of whether they exhibit any pharmacological 
activity. Secondly, at no point in this prosecution has the examiner argued that the 
claimed compounds are not "useful". The question is, will the claimed compounds be 
effective to treat diseases in humans, or even in animal models of human disease? The 
passage (from Brana) cited by applicants does not address this question. 

Next, appHcants have questioned the examiner's assessment of the skill set that is required 
of the "artisan of ordinary skill". As previously stated, expertise in biochemistry and 
organic chemistry would be required. In addition, since the method claims are drawn to 
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therapeutic methods, clinical expertise in each of the following would be required: 
oncology, immunology, allergies, infectious disease, cardiology and orthopedics. 
Applicants have argued that no single person has expertise in all of these fields. 
Applicants are probably correct about this, but that does not change the argument. In 
reality, research at pharmaceutical companies is carried out by a team of scientists. At 
an early stage, an organic chemist might begin by synthesizing a few compounds. A 
biochemist might then carry out an in vitro assay on the compounds. If the results are 
promising, some initial studies on physiological efficacy in rats might be undertaken. If, 
after screening thousands of compounds, there is one that appears to offer potential, a phase 
I clinical trial may be instituted. Thus, the question of whether any one person can carry out 
all experiments is not relevant. Yet it remains the case that to synthesize and test the 
claimed compounds and to show efficacy for all of the rectited diseases, even just in rats, 
would require a wide spectrum of expertise. It is of course true that there are a vast 
number of publications in each of the fields (of required expertise) cited by the examiner. 
But not a single one of those references describes to a skilled artisan how^ to practice the 
claimed invention. 

As for the matter of "working examples", applicants have merely asserted that working 
examples are not required. Applicants have cited no authority for this. It is true, 
however, that in some fields of endeavor working examples may not be required. For 
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example, if a person has designed a new can opener for use in the kitchen, it may be 
sufficient to merely supply a diagram. And even in where therapeutic efficacy is being 
asserted, it is not necessarily the case that a working example is required. For example, 
suppose that, in the year 2003 an applicant were to claim a method of treating a headache by 
administering aspirin, or that an applicant were to claim a method of treating diabetes by 
administering human insulin. 

In such a case, there would be sufficient instruction from the prior art that a "skilled artisan'' 
could practice such an invention. But in cases where the claims are drawn to a method 
of using novel compounds to treat human disease, the absence of working examples is a 
factor that weighs heavily in favor of a conclusion of non-enablement. 

Next, applicants have asserted that the specification provides "guidance" to the skilled 
artisan endeavoring to achieve therapeutic efficacy. Applicants are not correct, however. 

What the disclosure offers is speculation as to what a person might try in the hope of 
achieving some sort of biological effect. If a compound is in fact therapeutically 

ineffective, no amount of speculation as to specific dosages will be sufficient to convert that 
ineffective compound into one which will actually alleviate the suffering of an ill patient. 

Applicants have also asserted that the "disclosure of treatment regimens ... in 
pharmaceutical patents is not required" by statute or case law. Perhaps it is possible that 
an application could teach a skilled artisan how to use the claimed (and novel) compounds 
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to treat human disease without, at the same time, revealing specific "treatment regimens". 

But if an application fails to teach the skilled artisan how to use the claimed compounds 
to treat human disease, as is the case here, the absence of guidance as to specific treatment 
regimens is only going to reinforce the conclusion of non-cnablcment. 

Next, applicants have argued that all of the references cited by the examiner in support of 
the contention of "unpredictability" should be dismissed as irrelevant, since the compounds 
disclosed in these references arc not identical to any of those claimed. Applicants are 
correct that the compounds disclosed in these references (cited by the examiner) are not 
identical to any of those claimed. But according to this line of reasoning, fully 100% of 
all articles cited by applicants (in support of enablement) should be dismissed as irrelevant 
also, since all of those articles also fail to make reference to any of the (instantly) claimed 
compounds. 

Applicants have also argued that, as a semantic matter, it would be appropriate for the 
examiner to abstain from using the term "guarantee" in discussing the matter of extrapolating 
from /// vitro data to an assertion of therapeutic efficacy. As a semantic matter, 

applicants may be correct about this. However, as applicants will recognize, the sentence 
at issue (Office action, mailed 7/29/02, page 12) could easily be rephrased using the term 
"predict" in place of "guarantee". If applicants perceive a substantive difference here 
(rather than merely semantic), it is suggested that apphcants make the replacement, and then 
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comment on the statement at issue. 

Next, applicants have pointed to Heiken (J ^//rg. /^e^-. 63, 169, 1996) which suggests that 
tumor growth may be inhibited by inhibiting a^^^ integrin. However, there are no claims 
drawn to a method of inhibiting tumor growth. Causing actual reduction of tumor 
volumes in humans (or rats) is another matter. Heiken does not enable the claimed 
invention. Next, applicants have pointed to Gutheil (clinical Cancer Res 6, 3056, 2000) 
As with the "Brooks" reference, applicants are intent on basing their arguments on footnotes 
in publications, in the absence of any experimental evidence. Applicants have also 

argued that the condition of some of the patients who received the vitaxin failed to worsen. 

However, if a patient's condition fails to worsen following administration of a compound, 
it is not really the case that the compound is "therapeutically effective". 

Applicants have also pointed to Trikha (Cancer Res 62, 2824, 2002) who argues that an 
a^p3 integrin antagonist may be effective to inhibit tumor cell growth. However, there are 
no claims drawn to a method of inhibiting tumor cell growth. 

Applicants have also pointed to Mousa (Curr Opin Chem Biol 6, 534, 2002) who argues 
that integrins play a role in various diseases. The examiner does not dispute that 
"integrins play a role in various diseases", but this, in and of itself, is of minimal significance 
with regard to the issue, which is that of therapeutic efficacy. Applicants have also 
implied that a^P^ integrin antagonists arc effective to treat various inflammatory conditions. 




Serial No. 09/486,062 -24- 
Art Unit 1653 

However, applicants have pointed to no reference which even asserts this, to say nothing 
of providing supporting evidence. Next, applicants have pointed to page 538, and have 
argued that Mousa has disclosed that an unnamed person, or group of persons residing in 
an unspecified country has "approved" the "use" of an antibody to a^^^ . However, 
what this might mean is anyone*s guess. Perhaps what happened is that a local health 
official in Bolivia gave permission to someone to test out this compound, based on promising 
in vitro studies. Or perhaps the FDA in the United States has approved this compound 
for phase I toxicity testing in humans. One can only speculate about what may have 
happened. As indicated previously, bare assertions without any explanation carry little 
weight. 

Next, applicants have pointed to an unpublished document which applicants have 
attributed to Raguse. The authors of this unpublished document have asserted that they 
treated a single patient with a a^.^^ antagonist that is unrelated to the claimed invention. 
The results were ambiguous. It does appear to be true, however, that that the patient's 
contain failed to deteriorate follow ing administration of the compound. Perhaps, at some 
point in the future, the compound will prove to be effective in humans and perhaps not. 

In citing the foregoing references, applicants have emphasized the point that integrins are 
"involved" in various disease states. This particular point is not in dispute. Applicants 
have also argued that an unidentified agency has "approved" a cx.p^ antagonist for "use" in 
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humans who have undergone (or will undergo) angioplasty. However, if this particular a, p3 
antagonist is indeed effective in patients who have undergone angioplasty, there is no 
evidence of such. Applicants have also argued that a^^^ antagonists may be effective to 
inhibit growth of tumor cells. This point is also not in dispute. But there are no claims 
drawn to a method of inhibiting growth of tumor cells. Causing actual reduction of 
tumor volumes is another matter. Notwithstanding the foregoing, it may well be true that 
there exist a few compounds, unrelated to any of those claimed, which are effective to reduce 
tumor volumes in rats, and which compounds also antagonize a,P3 integrin. Perhaps 
also, at some point in the future, applicants will be able to provide evidence (in the form of 
a declaration or published document) that another scientist, working with another a.p^ 
integrin antagonist, has achieved some measure of success in treating a disease in humans. 
Perhaps applicants would like to argue that the success of another scientist working with 
tumor-bearing rats should be sufficient to enable a claim drawn to treatment of cancer in 
non-human animals (if such a claim were to exist) or perhaps even to enable a claim drawn 
to treatment of cancer in humans, i.e., that if another scientist, working with another 
compound can show some benefit of an a, p3 integrin antagonist in rats, then it should follow 
therefrom that aU a.P^ integrin antagonists must also be therapeutically effective in both rats 
and humans. However, in the absence of any "working examples", the question is one of 
predictability of the extrapolation (from /// vitro antagonism to therapeutic efficacy). 




Serial No. 09/486,062 -26- 
Art Unit 1653 

Can a biochemist, armed only with a structure of a compound and in vitro data (with respect 
thereto) predict, with any accuracy, the propensity of the compound to provide genuine and 
perceptible relief to a patient afflicted with cancer, myocardial infarct, coronary heart disease, 
arteriosclerosis, osteoporosis, inflammation, or "infections"...? The fact that other 

scientists may have achieved a small measure of success with other compounds may provide 
a small measure of hope, but the reality is that many compounds which have exhibited some 
propensity to antagonize a,p3 integrin fail to meet the expectations of those who have 
administered them. It is suggested that applicants review each of the following 

references, and explain how they could have predicted the failures that occurred: Nicosia 
[American Journal of Pathology^ 138 (4) 829-33, 1991); Belo {Inflammation 25 (2) 91-6, 
2001); Mundhenke {Clinical Cancer Research 7(11) 3366-74, 2001). If applicants can 
explain how these failures could have been predicted, this will provide the basis for further 
discussion. 

In view of the foregoing, it is clear that, at a minimum, treatment of cancer, angiogenic 
disorders, inflammation, and pathological thrombosis cannot be predicted from in vitro 
integrin antagonism alone. Taken in conjunction with the amount of direction or guidance 
presented, the presence or absence of working examples, the nature of the invention, the 
state of the prior art, the relative skill of those in that art, and the breadth of the claims, it 
follows that "undue experimentation" would be required of the skilled artisan to treat the 
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various disorders recited in the claims. 



Claims 1, 2, 4-8, 1 1-23, 26-46 are rejected under 35 U.S.C. §112 second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

• There appears to be a typographical error in claim 4. In the second structure 
recited for "Z", the following is present: -B-45-C-NH- 

That is, the number "45" occurs between "B" and "C". This appears to be unintended. 

• Claim 4 is indefinite as to the process steps. Specifically, the claim fails to recite an 
isolation step for the final product. If a chemist undertakes a chemical reaction (i.e., 
A + B — ► C), and if at the end of that reaction the product (i.e., "C") is present in a 
mixture which includes a solvent, and perhaps unspent reagents, the chemist is not in 
possession of product "C" per se. Instead, the chemist is in possession of a 
mixture that comprises "C". Applicants have argued that a biochemist who is 
endeavoring to use the claimed compounds to antagonize a,,P3 integrins may be 
content to prepare a mixture that contains various compounds in addition to those of 
claim 1 , rather than to prepare a pure compound. The examiner fully agrees that 
one could take a mixture that contains e.g., a compound of claim 1 together with a 
compound of formula III (recited in claim 4) together with, e.g., 
dicyclohexylcarbodiimde, together wqth, e.g., tetrahydrofuran, and add this mixture 
to a petri dish containing cells that bear a^^^ integrins. One might observe 
antagonism, and one might not. In such a case, the question would be, is it more 
accurate to characterize the material that the biochemist possesses as being "a 
compound of claim 1 or would it be more accurate to characterize the material that 
the biochemist possesses as being a mixture that contains 

a compound of claim 1 ...? Clearly, it would be more accurate to characterize the 
material as a mixture . As such, 35 USC 1 12, second paragraph would impose no 
prohibition on an applicant endeavoring to claim a mixture. It would appear that 
applicants could achieve their objectives by claiming one or more of the follow ing: 
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A process for preparing a mixture that comprises a compound according to claim 1 
in combination with dimethylformamide, said process comprising,.. 

A process for preparing a mixture that comprises a compound according to claim 1 
in combination with a compound of formula III, said process comprising... 

A process for preparing a mixture that comprises a compound according to claim J 
in combination with dicyclohexylurea, said process comprising... 

A process for preparing a mixture that comprises a compound according to claim I 
in combination with N-methylmorpholine, said process comprising... 

• Claim 5 is rendered indefinite by its failure to recite a step for isolation of the final 
product. 

• Claim 6 makes reference to "at least one excipient*'. On what basis does one 
determine the number of excipients present? For example, if one has a mixture of 
ten different compounds, does this correspond to one excipient, or ten? In response 
to this, applicants have misinterpreted this to be a scope rejection. However, the 
basis is 112, second paragraph. Suppose that a drug formulation specialist were 
to combine four different excipients in a vial and presented that vial to applicants. 

How would applicants go about determining how many different excipients were 
present? According to one school of thought, there would be just one excipient, 
especially if the mixture were homogeneous. Applicants have merely asserted, 
without explanation, that a skilled artisan would be able to distinguish a vial that 
contains just one excipient from a vial that contains several excipients. However, 
given the uncertainty over this issue, it is suggested that applicants explain in detail 
how this determination would be made. 



Claim 6 recites that the composition contains an excipient that is suitable for 
parenteral administration or an excipient that is suitable for sustained administration, 
an excipient that is suitable for topical administration an excipient that is suitable for 
inhalation. However, in physical or chemical terms, how do applicants propose to 
distinguish these possibilities? 

Claim 7 recites treatment of thrombosis. For example, if a person accidentally 
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cuts his hand so that some bleeding occurs for a few minutes, the bleeding stops as 
a result of thrombosis. Would such a person be in need of the claimed a^^y 
antagonist? In other words, is all thrombosis considered by applicants to be 
pathological? 

• Claim 7 is indefinite as to the process steps and endpoint. Evidence has been 
provided which indicates that the a.P^ integrin can be antagonized. According to 
the specification and subsequent arguments by applicants, antagonism of this integrin 
necessarily accompanies any successful treatment (of a disease). It is suggested that 
the claim be amended to recite that the time and conditions of the administration are 
indeed effective to antagonize the integrin in question. The same issue applies in 
the case of claim 8. Applicants have merely argued that other potential 
practitioners of the invention are free to determine their own endpoints. Suppose, 
for example, that one of the claimed compounds is administered to a patient suffering 
from arteriosclerosis. Suppose further that by each of a few biochemical tests, no 
apparent change in the patients condition has resulted. Would this be considered 
by applicants to be a successful treatment? 

• Claim 7 is drawn (in part) to a method of treating tumors. A tumor, however, is not 
a disease per se, but rather a manifestation of a disease. Accordingly, the question 
is, what is the intended effect of the treatment? 

• Claim 8 is indefinite with regard to the intended pathologies. One of the issues here 
is, how far "upstream" or "downstream" can one go in deciding whether the process 
is "supported or propagated" by angiogenesis. See also claim 40. 

• Claim 37 is indefinite with regard to which "diseases of the circulation" and which 
"coronary heart diseases" are intended. For example, the following would be 
included. Which are intended? 

atrial fibrillation, ventricular fibrillation, arteriosclerosis, arthcrosclcrosis, angina, 
myocardial infarction, cardiomyopalhy, endocarditis, hypertension, hyj^otension, myocardial 
ischemia, restenosis, thromboembolism, arrythmias, and heart failure. 

Applicants have argued that cardiologists could take a guess as to what applicants 
have intended by the tenns at issue. However, it still remains an open question as 
to what might be included, and what is excluded. 
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• Claims 1 and 20 are indefinite with regard to the derivatives that might be intended. 
Applicants have argued that if a person can determine the meaning of a term, then that 
person can determine the meaning of that term. This is, of course true in every case. 
But what about the case where the person cannot determine the meaning of a term? 
It is with respect to this situation that the rejection is targetted. 



• Claim 32 is indefinite as to what a "reactive derivative" means. The claim is also 
rendered indefinite by the term "an agent suitable to achieve cyclization". In 
particular, if the "reactive derivative" were one in which the carboxyl group w^ere 
derivatized to form an acid chloride, or an active ester, what reagent might be used 
then to achieve cyclization? Applicants have argued that this rejection has been 
imposed under 35 USC 112, first paragraph. However, for clarification, this 
rejection has been imposed under 35 USC 1 12 second paragraph. The line 

between what is encompassed and what is not encompassed is unclear. It is 
suggested that applicants explain how one determines where this line should be 
drawn. 



• Each of claims 32-34 is rendered indefinite by its failure to recite a step for isolating 
the final product. 

• In claim 33, the term "functional derivadve" is used. The meaning of this is not 
clear. It is not clear, for example, which "derivatives" would not also be "functional". 
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No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to David Lukton whose telephone number is 703-308-3213. The 
examiner can normally be reached Monday-Friday from 9:30 to 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner^s supervisor, 
Christopher Low, can be reached at (703) 308-2923. The fax number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0196. 
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